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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD )
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF
NEDED

JAR 20 197

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

I am .forwarding to you a copy of the Weare Reservoir Dam Phase 1
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment is in-
cluded at the beginning of the report. I have approved the report and
"support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow—-up action dis a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire. In addition, a-
copy of the report has also been furnished the owner, the New Hampshire
Water Resources Board, Concord, New Hampshire 03301, ATTN: Mr. George
M. McGee, Sr., Chairman.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In the
case of this report the release date will be thirty days from the date
of this letter. '

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely yoﬁrs,

Incl
As stated ‘ Corps of Engineers
' Division Engineer ‘
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam wWeare Reservoir Dam
State Located New Hampshire
County Located Hillsborough
City or Town weare
Stream Piscataquog River

Date of Inspection June 22, 1978

Brief Assessment

Weare Reservolir Dam is an on-stream concrete grav-
ity dam with a long concrete spillway and earth abut-
ments, located at the north end of Weare Reservoir on
the Piscataquog River in Weare, New Hampshire. Overall
length is 340 feet and height is 34 feet. The original
dam was built in 1913 and was reconstructed after being
washed out in a 1938 floed. It is operated for recre-
ation and conservation by the State of New Hampshire.
The dam is in the significant hazard classification.

Overall condition of Weare Reservoir Dam is
assessed to be fair. However, it is recognized that
the State has an extensive renovation program planned
for the near future, which 1f successfully carried
through will result in the upgrading of the assessment.

A test flood equal to one-half the probable maximum
flood would overtop the dam by about 1.5 feet. Spill-
way capacity is about 71% of the test flood. Owver-
topping potential is cocnsidered moderate.

It is recommended that the State carry out its
planned renovation program, with a few additions,
within two years.
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This Phase I Inspection Report on Weare Reservoir Dam

has been reviewed by -the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with thé Recommended Guidelines for Safety Inspection

of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval. : )

€HARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engineering Division

FRED J. RAVJNS, Jr., Member
Chief, De%tgn Branch
Engineering Division -

" SAUL coigg'n',‘ Hegmbezr % '

Chief, Water Control Branch
Engineering Division

- APPROVAL RECOMMENDED:

“J0E B. FRYAR .
Chief, Engineering Division




PREFACE

This report is prepared under guidance contained
in the Recommended Guidelines for Safety Inspection of
Dams, for Phase I Investigations. Copies of these
guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a
Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or
property. The assessment of the general condition of
the dam is based upon available data and visual inspec-
tions. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the
scope of a Phase I Investigation; however, the investi-
gation is intended to identify any need for such studies.

In reviewing this report, it should be realized
that the reported condition of the dam is based on
observations of field conditions at the time of inspec-
tion along with data available to the inspection team.
In cases where the reservoir was lowered or drained
prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal
load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under
the normal operating environment of the structure.

It is important to note that the condition of a
dam depends on numerous and constantly changing internal
and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present con-
dition of the dam will continue to represent the con-
dition of the dam at some point in the future. Only
through continued care and inspection can there be any
chance that unsafe conditions be detected.

Phase I inspections are not intended to provide
detailed hydrologic and hydraulic¢ analyses. In accord-
ance with the established Guidelines, the Spillway Test
flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible
storm runoff), or fraction thereof. Because of the
magnitude and rarity of such a storm event, a finding
that a spillway will not pass the test flood should not
be interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of rela-
tive spillway capacity and serves as an aide in deter-
mining the need for more detailed hydrolcogic and hydrau-
lic studies, considering the size of the dam, its
general condition and the downstream damage potential.

iv
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PHASE I INSPECTION REPORT
WEARE RESERVOIR DAM
NH 00114
SECTION 1

PROJECT INFORMATION

1.1 General

a.

Authority

Public Law 92~367, August 8, 1972, authorized
the Secretary of the Army, through the Corps
of Engineers, to initiate a national program
of dam inspection throughout the United
States. The New England Division of the
Corps of Engineers has been assigned the
responsibility of supervising the inspection
of dams within the New England Region.
Whitman & Howard, Inc. has been retained by
the New England Division to inspect and
report on selected dams in the State of New
Hampshire. Authorization and notice to
proceed was issued to Whitman & Howard, Inc.
under a letter of May 1, 1978 from Ralph T.
Garver, Colonel, Corps of Engineers. Contract
No. DACW33-78-C~0313 has been assigned by the
Corps of Engineers for this work.

Purpose

(1) Perform technical inspection and evalua-
tion of non-Federal dams to identify
conditions which threaten the public
safety and thus permit correction in a
timely manner by non~Federal interests.

{2) Encourage and assist the States to
initiate quickly effective dam safety
programs for non-Federal dams.

(3) To update, verify and complete the
National Inventory of Dams.
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Description of Project

a. Location

Weare Reservoir Dam is located on the Piscataquog
River at the northern end of Weare Reservoir (also
called Lake Horace) in the Town of Weare, New
Hampshire. It appears on the U.S.G.S$. Quadrangle
"Hillsboro, New Hampshire'.

b. Description of Dam and Appurtenances

Weare Reservoir Dam is an on-stream concrete
gravity dam with a long ogee spillway. The north
(left) abutment joins with an earth embankment
extending a short distance to a steep hillside.
The south end of the dam has a stoplog spillway
with crest lowered 2', adjacent to a very short
embankment anchored on ledge. Overall dam length

. is 340 feet and the maximum height from the top of

embankment to the low point in the channel is 34
feet,

A 36" low-level discharge pipe is situated in the
nerth abutment and is contrelled from a gate house
atop the dam. Flow is regulated through this pipe
and through the stoplog spillway.

The south end of the dam and central portion are
anchored on ledge, but the ledge apparently drops
off toward the north end. Construction plans show
the north abutment anchored on ledge at its south-
ern end and founded in earth the rest of the way
with an impervious soil cutcff. The embankment
has an impervious soil core, is riprapped on the
upstream face, and has a rock fill toe drain.

Weare Reservoir is totally artificial, there being
nc natural lake before the dam was constructed.

c. Size Classification
The dam height and impoundment volume of Weare

Reservoir places the project at the low end of the
“Intermediate" size classification.



d. Hazard Classification

A small community, known as Chase Village, lies
downstream, plus a few secondary road bridges.
The original dam washed out in a 1938 flood. The
records of the flood, which seem fairly thorough,
make no mention of deaths caused or large property
damage. The Pigcataquog River flows into the
Everett flood control reservoir downstream. All
this leads to the conclusion that the hazard
classification of the Weare Reservoir Dam should
be "significant" (middle category between low and
high).

e. Ownership

The original owner of the dam was the Town of
Weare, from 1913-1939. Since then, the dam has
been owned by the State of New Hampshire, and
administered through the New Hampshire Water
Resources Board.

f. Operator

New Hampshire Water Resources Board
37 Pleasant Street

Concord, New Hampshire 03301
603=-271-3406

g. Purpose of Dam

The Town of Weare, in cooperation with a power
company, built the dam to encourage growth of
manufacturing as a town improvement. After the
State takeover in 1939, the dam has been operated
for recreational purposes.

h. Design and Construction History

The dam was originally built in 1913 by the Town
of Weare, through an organization known as the
Weare Improvement and Reservoir Association, with
some support from the Manchester Traction Light
and Power Company. This original dam had an 83
foot long spillway and five feet of freeboard.



1.3

In the September, 1938 flood, the north abutment
failed about 45 minutes after being overtopped,
and completely washed away.

Apparently not having the finances to rebuild, the
Association turned over rights to the dam to the
State of New Hampshire, which agreed to rebuild
the dam and operate it for recreation and conserva-
tion.

The dam was extensively redesigned. The spillway
was doubled in length and the embankments raised

two feet. The north embankment was rebuilt in a

much more substantial fashion. The improvements

served to triple the flow carrying capacity.

The dam has received frequent repairs since then.
At the time of this report, the Water Resources
Board has a detailed and extensive restoration
planned for 1979-1980.

i. Normal Operating Procedures

The operating procedure is a typical recreation
cycle. The water level is lowered in the fall
about 10 feet below the spillway crest and the
stoplogs removed. Spring runoff fills the pond
and after the peak of runoff, the flashboards are
erected and the water level kept as constant as
possible during the summer recreation months.

Pertinent Data .

a. Drainage Area

Total drainage are is 29.04 square miles, of which
4.48 square miles are controlled at Deering Reser-
voir. The terrain of the watershed is quite
rugged, and hydraulically classified as mountainous
- rolling.

b. Discharge at Damsite

(1) Maximum known flood - September, 1938;
peak flow unknown-dam failed shortly
after being overtopped from surge caused
by failure of upstream dam. Peak flow
probably about 4000 cfs.



(2)

(3)

(4)

Spillway capacity at maximum pond elev.
- 12,100 cfs (assumes stoplogs at spill-
way crest elev.)

Discharge conduit capacity at maximum
pond elev. - 260 cfs

Total of spillway capacity plus conduit
capacity - 12,360 cfs

Elevation (ft. about MSL)

(1)
(2)

(3)

(4)

(5)
(6)

(7)
(8)

Top Dam - 662.3

Maximum pool-design surcharge - 660 (top
dam minus wave ht.)

Full flood control pool - N/A

Recreation pool -~ top of flashboards
- 657.3

Spillway crest = 655.3

Upstream portal invert diversion tunnel
- 630

Streambed at centerline of dam -~ 628

Maximum tailwater ~ Unknown. Discharges
directly to steep natural channel.

Reservoir

(1)
(2)
(3)

Length of maximum pool - Approx. 17,800
Length of recreation pool - 14,600 ft.
Length of flood control pool - N/A

Storage (acre-feet)

(1)
(2)
(3)
(4)

Recreation poocl - 6,300
Flood ceontrol pocl - N/A
Design surcharge - 7,940

Top of dam - 8,600



Reservolir Surface (acres)

(1)
(2)
(3)
(4)
(3)
Dam

(1)

(2)
(3)
(4)

(5)

(6)

(7)
(8)

(9)
(10)

Top dam - Est. 360
Maximum pool ~ Est. 350
Flood~control pool - N/A
Recreation pool = 330

Spillway crest - 326

Type - On-stream concrete gravity dam,
earth embankments, on ledge and earth.

Length - 340 ft.
Height - 34 ft.

Top Width - North embankment top width
10 ft.

Side Slopes ~ North embankment 2.5:1 up-
stream, 2:1 downstream.

Zoning - North embankment impervious core
in center.

Impervious Core - Soil, Dgoy = 0.12 mm

Cutoff - Portion of embankment of ledge
has short concrete cutoff.

Grout curtain - N/A

Other - Concrete portion of ledge which
slopes down from south to north

Diversion and Regulating Tunnel

(1)
(2)
(3)

Type = 36" C.I. pipe
Length - Through north abutment, 16 ft.

Closure - Gate valve. Also sluice gate
for gate well and bar rack.



(4)
(5)

Access - Operated from gate house above

Regulating Facilities - Manual operation

Spillway

(1)
(2)

(3)
(4)

(5)

(6)

(7)

Type - Concrete ogee

Length of weir - 157.3 ft.; stoplog
spillway additional 24 ft.

Crest elevation -~ 655.3

Gates - Stoplog spillway 24 ft. wide,
crest 2' lower than spillway

U/S Channel - Earth fill against heel
of dam

D/S Channel - Ledge, heavy boulders,
steep

General -~ Central buttress wall, sharply
angled training wall at right end.

Regulating Outlets

(1)
(2)
(3)
(4)

Invert - Stoplog spillway crest - 653.2
Size -~ 24' long
Description - Depressed sharp crest weir

Control Mechanism - Stoplogs placed manu-
ally from overhead walkway.
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SECTION 2 - ENGINEERING DATA

Design

The original 1913 project consisted of, from south
to neorth: a short embankment on ledge, with a
stoplog spillway, an earthen embankment with con-
crete core wall to the center of the dam, an 83
foot long concrete spillway, and the north earth
embankment. Original specifications are available,
without plans, however. A five page review by
Professor Robert Fletcher, Director of the Thayer
School of Engineering at Dartmouth College, is
also available. These documents give a good pic-
ture of the original design intent.

The original spillway capacity was about 2,400 cfs,
or 80 cfs per square mile. Professor Fletcher
suggested raising the freeboard by 18 inches to
increase capacity, but this was apparently not done.

The 1938 flood washed out the north abutment, and
destroyed its corewall.

A nearly complete set of reconstruction plans and
specifications is available from the 1939 rebuild,
plus a quite thorough design report. The key
points of the reconstruction were as follows:

(1) Replacing the washed-out north side with a
more substantial embankment, and raising the
top 2 feet over the original crest.

(2) The north abutment wall was raised and re-
capped.

(3) The old spillway was capped, keeping the crest
elevation the same.

(4) The corewall of the old central embankment
was converted into a spillway section (this
is the present south half of the ogee spill-
way). ’

(5) The south abutment wall was raised.

(6) The highway on the north side was rebuilt.

(7) Other general refurbishment.



2.2

2.4

At the time of this Phase 1 report, preliminary
plans have been prepared by the Water Resources
Board for an extensive renovation planned for
1979-1980.

Construction

Unfortunately, no construction records or data are
available to compliment the design information.
One good overview photograph exists of the recon-
struction as completed.

Operation

Level records, gate openings, and stoplog opera-
tions are kept by the wWater Resources Board. The
operation is generally the typical recreation
cycle.

Evaluation

a. Availability

Design = Good to excellent
Construction - Not available

b. Adequacy - Good. If it can be presumed that
no major blunders or gross changes occurred
during construction, the design plans, coupled
with records of an extensive recent inspec-
tion by the Water Resources Board and the
results of the visual observation form a
reasonable basis for conclusions.

c. Validity - Good. Records match well with
existing condition, as far as can be observed.



SECTION 3 - VISUAL INSPECTION

Findings
a. General

The results of the visual observation, combined
with the records of the December, 1977 inspec-
tion by the Water Resources Bcard - performed
with the reservoir substantially drained - form

an unusually thorough record of the dam's existing
condition.

The remainder of this section deals with the in~
spection performed as part of this report.

b. Dam

{1) North embankment - the crest of the em-
bankment is unpaved and appears to be
used as a vehicle parking area. The
upstream slope is covered with riprap.
A minor amount of brush and small shrubs
were growing through the riprap. A
significant amount of erosion has taken
place on the upstream face adjacent to
the north concrete abutment. The down-
stream slope is covered with grass, and
evidence of minor brush clearing was in
existance. The rock toe was observed,
and a very minor amcunt of seepage was
noticed. _

(2) North abutment - several cracks were
observed in the face, probably temper-~
ature cracks. The discharge pipe was
leaking, flow was about 1-1/4 inches in
the 36" pipe.

(3) Spillway - the spillway was difficult
to observe because of flow. Erosion
looked normal.
(4) Central buttress wall - Spalling moderate.
(5) South training wall - fairly severe

weathering plus cracks. Undermined at
upstream end.

10



(6) Stoplog spillway - concrete fair to
poor.

(7) South abutment - concrete moderately
weathered. Training wall in goocd condi-~
tion.

{(8) South embankment - in good condition,
solidly on ledge.

c. Appurtenant Structures

The gate house appears from the outside to be in
fair condition. The metal roof is somewhat crooked.
The inspection team did not observe the interior

of the gate house or the gate operation.

d. Reservolir Area

There is extensive cottage development, particularly
south of the dam.

e. Downstream Channel

The downstream channel of the dam is covered with
large boulders and exposed bedrock. Several trees
are growing in the channel and trees overhang from
the sides. There are several logs lying in the
channel.

On the south side of the channel downstream from
the stoplog spillway, soil is eroding from a steep
slope. Bedrcck is exposed several feet above the
channel bottom and the soil above the bedrock is
actively eroding. Trees at the top of the slope
are leaning over the channel, and a cabin is situ-
ated a short distance from the top of the slope
and could be endangered by continued erosion.

Evaluation

Based on the visual examination, the north embank-
ment of the dam is in good condition. Erosion of

the upstream slope adjacent to the abutment should
be repaired. A grass cover should be established

on the crest and trespassing should be controlled.
The minor seepage at the toe should be monitored.

The erosion in the bank downstream from the stop-

log spillway must be arrested to prevent eventual

damage to the private cottage.

11



Several areas of the concrete surface are in poor
condition, mostly spalling, weathering and temper-
ature cracks. Nothing in the concrete condition
indicates gross instabilities. It is known that
the Water Resources Board is well aware of these
conditions and is making plans for their correc-
tion.

12



4.2

4.3

SECTICON 4 - OPERATIONAL PROCELDURES

Procedures

The operating procedures follow a typical recrea-
tion cycle. See 1.2 1.

Maintenance of Dam

The dam has received conscientious and knowledge-

able maintenance. Present deficiencies have been

closely monitored and plans are being prepared for
their correction.

Maintenance of Qperating Facilities

Records claim the gate to the 36" discharge pipe
is in good operating condition, though this was
not observed by the inspection team.

Description of Any Warning System in Effect

Although the dam is not observed continually, the
Water Resources Board has the expertise to foresee
common dangers and provide knowledgeable warning.

Evaluation

Operational procedurés seem adequate.

13



5.

SECTION 5 - HYDRAULIC/HYDROLOGIC

Evaluation of Features

a. Design Data

The original 1913 dam was designed for only about
80 cfs/square mile. The spillway redesign in 1939
was governed more by practical considerations (a
convenient method of enlarging the spillway by
converting the central embankment to a spillway
presented itself) than by any particular discharge
criteria. The improvements more than tripled flow
capacity.

b. Experience Data

The 1938 flood caused failure of the dam shortly
after the old north embankment was overtopped.
Peak flow is unknown, since the failure most prob-
ably occurred shortly after a surge caused by an
upstream dam failure. 4000 cfs seems like a
reasonable estimate. The present dam could pass
this flow without overtopping.

c. Visual Observations

From historical photographs and the visual inspec-
tion, it appears that this reservoir is plagued
more than most by debris, particularly logs. Con=-
tinual clearing of the crest and downstream channel
of debris is necessary to preserve the full capa-
city of the spillway.

d. Overtopping Potential

Reference is made to Appendix D for the hydrologic
computations performed as a part of this report.

The probable maximum flood (PMF) is computed to be
about 42,000 cubic feet per second (cfs) inflow
into the reservoir. The PMF is defined as the
largest flood that can reascnably be expected to
occur on a given stream at a selected point, or

the flood that may be expected from the most severe
combination of critical meteorologic and hydrologic
conditions that are reasonably possible in the
region.

14



For dams in the intermediate size classification
and significant hazard classification, the "test
flood" is generally chosen between one-half of the
PMF and the full PMF. The test flood is that
flood used to evaluate the hydraulic adequacy of a
project. The test flood for Weare Reservoir Dam
is chosen as one-half the PMF.

During the test flood peak outflow at the dam
would be about 17,300 cfs, the reduction from
21,000 cfs inflow being accounted for by the sur-
charged storage "cushion" effect of the reservoir.
The spillway capacity, including the stoplog
spillway and neglecting wave overtopping, is about
12,360 cfs or 71% of the test flood. Overtopping
potential is moderate. A flow of 17,300 cfs would
overtop the dam by about 1.5 feet, probably suf-
ficient to wash out the north abutment, the most
vulnerable part of the dam. If the dam failed,
the depth of flow downstream would be in the order
of 10 feet. However, due to the steep slope, the
velocity of the floed flow would be over 10 ft./sec.
Flood flow with high velocity generally causes
high damage.

Since this reservoir is only used for recreation,
it is suggested that the reservoir be emptied
during the winter season and filled back slowly
during early spring. This would reduce the chance
of the Spring flood which is usually a combination
of storm rainfall and snowmelt.

15



SECTION 6 =- STRUCTURAL STABILITY

Evaluation of Structural Stability

a. Visual Observations

No evidence was found of gross structural instabil-
ity. There is, however, evidence of problems which
could become serious if allowed to progress.

Soil erosion is occurring on the upstream face of
the north abutment and also along the south down-
stream bank, caused by discharge flow from the
stoplog spillway. The latter is progressing to-
wards undermining the foundation of a small private
cottage.

Concrete surfaces are spalled and weathered in
various places and there are a significant number
of concrete cracks, probably temperature cracks.

b. Design and Construction Data

Design data is fairly complete, except for
designer's computations, and indicate that the
dam design was a professional effort. The 1939
reconstruction made good use of the portions of
the structure not harmed in the flood.

Unfortunately, no construction records or data
have survived to the present time.

c. Operating Records

Apparently, the pond used to be lowered more in
the fall than is done presently. A study of the
results of the 1977 Water Resources Board inspec-
tion show two areas of ice damage to the upstream
face of the spillway. One is around the level
apparently used for winter operation, and the
other is quite a few feet lower.

d. Post Construction Changes
The stoplog spillway and south abutment was re-

built in 1954, and the south training wall was
also added at that time.

16



Various other smaller repairs have been made fre-
quently.

d. Seismic Stability
This dam is in Seismic Zone 2 and hence does not

have to be evaluated for structural stability
according to the OCE Recommended Guidelines.

17



SECTION 7 -~ ASSESSMENT, RECOMMENDATIONS
AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition

Weare Reservoir Dam is assessed to be in overall
fair condition. It is recognized that the Water
Resources Board is well aware of the various
deficiencies and is planning extensive renovations
for the near future. Study of the proposed reno-
vation program indicates that with its successful
completion, the dam assessment will be consider-
ably upgraded.

b. Adequacy of Information

Design information is guite good, and an unusually
complete analysis is available of the present con-
dition of the dam. However, no construction re-
cords exist which would serve to complete the back-~
ground data. Very little hard information is
available regarding soils and geology.

The proposed program of renovations, planned for
1979-1980 by the Water Resources Board includes
the following steps:

(1) Refacing the upstream face of the spillway.
(2) Capping and refacing the middle buttress wall.

(3) Refacing the downstream face of the north
abutment.

(4) Removing and replacing the pier and training
wall on the north side of the stopleg spill-
way.

(5) Remounting the stoplog spillway catwalk.

(6) Patching the downstream side of the stoplog
spillway and refacing the south abutments of
the stoplog spillway.

(7) Erecting a new 80 foot long retaining wall on

the south downstream bank and placing earth
fill to remedy the erosion.

18



7.3

c. Urgency

The recommendations and remedial measures mentioned
below should be carried out within one to two
years, as planned by the Water Resources Bocard.

d. Need for Additional Investigation

Based on the visual observation and the study of
the 1977 Water Resources Board inspection, no need
exists for additional inspections.

Recommendations

The owner should carry out the proposed restoration
plan with the following additions:

(1) Provide erosion protection on the crest of
the north embankment (e.g. paving or grass)
and take measures to prevent unauthorized
vehicle access to the crest.

{2) Repaix the soil erosion on the upstream face
of the north embankment ad]acent to the con-~
crete abutment.

Remedial Measures

a. Alternatives - N/A
b. Operating and Maintenance Procedures

The owner should monitor the slight seepage at the
downstream rock filled toe drain of the north em-
bankment for any changes. The owner should also
investigate the apparent leakage of the 36" gate
and make repairs as necessary. .
The owner's present surveillance system during per1ods of high flow °
is adequate, however a formal warning system should be devolped.

19



Appendix

mH O 0 W

WEARE RESERVOIR DAM

APPENDICES

Description

Visual Inspection Checklist - 7 pp.
Engineering Data with Index

Inspection Photographs with Index - 8 photos
Hydrologic Computation

Information as Contained in the National
Inventory of Dams



APPENDIX A

VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT Weare Reservoir Dam DATE June 22, 1978

TIME 3:30 PM

WEATHER Clear

W.S. ELEV. 655.4yu.s. DN.S.
(1" over spillway)

PARTY:

1. T. T, Chiang, W&H 6.

2. J. Scott, WsH 7.

3. R. Hirschfeld, GEIX 8.

4, 9.

5. 10.

PROJECT FEATURE INSPECTED BY REMARKS

1. Soils & Geology R. Hirschfeld

2. Rest Scott, Chiang, Hirshfeld

3.

4.

5.

7.

8.

9.

Lo.




PERIODIC INSPECTION CHECK LIST

ROJECT Weare Reservoir Dam

DATE 6/22/78

SROJECT FEATURE North embankment NAME R. Hirschfeld

JISCIPLINE NAME

AREA EVALUATED

CONDITION

JAM EMBANKMENT

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition .
Movement or Settlement of‘Crest
Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at
Concrete Structures

Indication of Movement of
Structural Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes
or Abutments

Rock Slope Protection-Riprap
Failures

Unusual Movement or Cracking at or
near Toes

Unusual Embankment or Downstream
Seepage

Piping or Boils
Poundation Drainage Features
Tce Drains

Instrumentation System

None observed
Not paved
None observed
None observed
Good

Good

Some erosion at contact between
embankment and concrete section
None observed

None cbserved

None oObserved

None observed

None Observed

Minor seepage at downstream toe

None observed
None observed

Rock fill toe



PERIODIC INSPECTICN CHECK LIST

DJECT__wWeare Reservoir Dam DATE 6/22/78
JJECT FEATURE 36" conduit system NAME
3CIPLINE NAME

AREA EVALUATED CONDITION

[LET WORKS-INTAKE CHANNEL
AND INTAKE STRUCTURE

Approach Channel
Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom
Debris
Condition of Concrete Lining
Drains or Weep Holes
Intake Structure
Condition of Concrete

Stop Logs and Slots

No sldpes - left side of approach
to intake is vertical cone abutment
Not wvisible

None

Plans show bar rack - could not see
Lots cf debris across spillway

and in downstream channel

Unknown

None

Brick mascnry gate house - exterior

in fair condition. Did not see
interior.



PERIODIC INSPECTION CHECK LIST

PROJECT Weare Reservoir Dam DATE

PROJECT FEATURE _outlet of 36" pipe NAME

DISCIPLINE NAME

6/22/78

AREA EVALUATED

CONDITION

OUTLET WORKS-TRANSITION AND CONDUIT

General Condition of Ccncrete
Rust or Staining on Concrete
Spalling

Erosion or Cavitation
Cracking

Alignment of Mconoliths
Alignment of Joints

Numbering ¢f Monoliths

None observed
None

Concrete pad on which 36" pipe
discharges has normal erosion
None observed

1-1/4" flow observed in 38"
pipe - probably leakage
through gate



PERIODIC INSPECTION CHECK LIST

ROJECT Weare Reservoir Dam DATE 6/22/78

PROJECT FEATURE Stoplog spillway NAME

JISCIFLINE NAME
AREA EVALUATED CONDITION
JUTLET WORKS-QUTLET STRUCTURE AND '
QUTLET CHANNEL Stoplog Spillway
General Condition of Concrete - 811l worn
Rust or Staining None
Spalling Some - not severe
Erosion or Caviation Normal
Visible Reinfercing None
Any Seepage or Efflorescence None
Condition at Joints The channels holding the logs
are rusted
Drain Holes Drain holes in south abutment OK
Channel
Lovse Rock or Trees Overhanging Yes, also trees
Channel :
Condition of Discharge Channel Much debris

A-5



PERIODIC INSPECTICN CHECK LIST

JECT Weare Reservyoir Dam DATE 6/22/78
JECT FEATURE ‘ NAME
CIPLINE NAME

AREA EVALUATED CONDITION

LET WORKS-SPILLWAY WEIR, APPROACH
ND DISCHARGE CHANNELS

Approach Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Approach Channel

Weir and Training wWalls
General Condition of Concréte
Rust or Staining
Spalling
Any Visible Reinforcing
Any Seepage or Efflorescence
Drain Holes

Discharge Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstructions

No approach channel as such -
dam is "on-strean"

(Note: surface had 1" flow =
somewhat difficult to inspect)

Normal erosion. North abutment
some temp. cracks. South training
wall poor.

None

Middle buttress wall spalled on
both faces

None

None

Large boulders, ledge
Yes

Yes

Trees growing in channel

Much debris



PERIQDIC INSPECTION CHECK LIST

'ROJECT Weare Reservoir Danm 6/22/78
'ROJECT FEATURE Catwalk for
Stoplog Spillway
JISCIPLINE NAME
AREA EVALUATED CONDITION

JUTLET WORKS-SERVICE BRIDGE

L. Super Structure
Bearingé
Anchor Bolts
'Bridge Seat
Longitudinal Members
Undexr Side of Deck
Secondary Bracing
Deck
Drainage System
Railings
Expansion Joints
Paint
b. Abutment & Piers
General Conditicn of Concrete
Alignment of Abutment
Approach to Bridge

Condition of Seat & Backwall

Both ends of catwalk fixed
- has caused bowing & cracking
- no room for temp. expansion.

Railings & surface good.

North abutment of stoplog
spillway weathered & cracked.



APPENDIX B
ENGINEERING DATA

Plate-Plan & Section - traced from 1939 reconstruction
plans

Inspection report by NH Water Resources Board, 12/14/77,
with 10 pages of photos & photo index

Memo about upstream face - 11/21/63

Overview photc of completed reconstruction, May, 1941

"Report on Reconstruction of Dam and Highway at North
Weare Reservoir", NH Water Resources Board, March,
1940 - first 7 pages

Mechanical analysis of core material (Appendix of above
report)

Original Contract and Specifications, 1/18/13 - & pages

Review of original design by Prof. R. Fletches, Thayer
School of Engineering -~ 5 pages with sketch
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STATE OF NEW HAMPSHIRE

INTER-DEPARTMENT COMMUNICATION

DATE December 14, 1977

Stephen C. Bt.u:w::it:ts’(‘,f7 AT (OFFicE) ‘ o '
. . Water Resources BRoard :

r Weare Reéervoir - November 1976 inspectiqn :j_ RN T'ﬁ'"

. . 7“ 3?&_ L
© File - - o Lo e
zhtEmbankment: 3

Concrete, about 2' wide at the top with battered side§ ' Founded'én iedge. The
te is in good shape and this area requires a0 repairs at- thzs c;me. See photo #2, .

ght Abutment & retaining wall

rhe retaining wall was new with the 1954 Repairs. ' The drain holes at the base of thiz
to be open and working. At this timethera was no water in the./f<The Abutment

te is weathered but appears to be structurally sound with no large holas or cracks

hoto #1). The stoplog section is made by bolting a chamnnel to the abutmant (photo 3).
as grouted in and this has washed out and heen repaired severazl times, the latest
Spring 1976. This channel should be removad and replaced as it is heavily rusted.
utment should be refaced and a2 new stoplog slot be cast in this new facing.

opleog Spillway:

This is a concrete spillway founded on ledge. The stantion beams are grouted in
ncrete (see photo #3). The concrete is in good shape, but it does show signs
r. Thare is one area shown in the photo where the ledge has dislodged inself
rea should be concreted bacle 1n. . s o

uiceway (below s:oplog sectiun)

Ihis area is. founded on ledge and has sand and gravel on top. This is washlng .
to the bank and will be threatening the safety of ome camp in a few years., A -
ing wall should be built in this area. This wall would be about 10' tall and 100
feet long. Bacause of the large drop, several emergy disapatcrs snould be built
n the exiseting wall and the prcposed wall., et e baties \ Ly o

oplog Pier°

This pier is in poor shape. There ars several cracks and the councrete is

red badly (see photos 6, 7, 10, 11). This should be chipped down to seolid

te and refaced. It appears that the catwalk has been rigidly fastened to this

nd also at the other end at the abutment the expansion and coutraction of the

beams may have caused part of the c¢racks in the pier. The catwalk could be

d about 3 feet to make operation easier and still be above the £low level at

year floed. When the new catwalk i3 installed iz should be anchored only at one end.
itaining wall (below stoplog pier) o

This is a concrete wall with ne reinforcement, This wall has several cracks

the wall has shifted due to expansion and contractiom. This wall should be refaced.

B U



e Reservoir II December 1%, 1377

Right spillway (South spillway)
71
This spillway was new in 1938 and the upstream face extends down about 5 to & feet
w the c¢rest. At the time of construction this faca was back~-fillad with earch.
material has been washed away exposing the bottom of the refacing,

This area should be back filled and riprap placed on top of the fill zo reduce
erosion. The conereta in this area is in good shape. There ars a faw very
1 areas that are in need of rapair. These can be patched with an epoxy cype repair.

Lt Spillway (North spillway)

This is the original spillway that was refaced on the downstrzeam side and
3d when the Rt spillway was built. The downstream face is in good shape except
3 few areas that can be patched, The upstream facs (see photes 13, 19,20Q) has
erodaed in two areas. One about 6' below the spillway crest and the other about
o 18' below the spillway.crest. These ware caused by ice action. The lower area
sresent in the lage 1930's and due tc the operations that wera dome at that time,

upstream face should be refaced with about 8" to 1' of comerace. This area should
rom the crest down about 15’ to cover.

jorth Abutment

This abutment is in fairly good shape. Thare is sowe comerate arosion in the
:ion of a cold joint but this could be repairad with an epoxy.

Gates:
Both gates are in good working ordar.

Earth Embankment:

There are some areas near the North abutment that should be £illed and coverad
loam and seeded. The downstream slope should be cleared of heavy growth.
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RE: Inspection of Weare Reservoir Dam ~ November 21, 3965'?14

An inspection was made of the.upstream face of Weare =~
leservoir Dam adjacent to the gate house on November 21, 1963.
The area in question had been inspected in 1954 and photographs
taken at that time showed scaling concrete about 16 feet belcw
the crest running across this sectionm. - '

During this ‘ingpection, it was noted that this original c
scaling area had not appeared to change in size or shape near the
sater gurface at 13 feet below the crest. However, at thea upper
level of the dam 3 - 5' below the crast, the former small scaled
ireas have increased in size., This condizion was probably caused : _
sy the action of ice at this level. . - L e T

: The extear, of.thir e~aling does not appear to have changed
hﬂw- BT LY in the past 9 years to warrant repazrs.
Ly

It is recommendad that these areas .be checked ragularly
ind if substantial changes are noted, the necessary repaxrs should
e made, - ‘ : . M

47%42::;g?ﬂL" 

S Vérnon A Knowlton
' - Civil Engineer
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WEARE [NPROVENENT AND RESIRVOTR ASSOCTATION.

., B

Contract and Specificationa for Buildi::g Dam.

: - This agreement made and conecluded this 13tn da.y or J‘a.:mary
f in the JeaT one thousand nine hundred’ and thirteen, bet'areen the
_' Wea.re Improvement and Reservoiz’ "Association by its President ]

] party of the first part; and Fred T, I.ey & CQmany, Inc. by i’ca.

*- Vice Presiden‘h of Sp*:ingﬁ.eld in the state of ﬁaasa.chnaetts,

i party oi‘ t.‘e second part: . ;,,._

n:tent. _ A. M.tnesaeth t.ha.t 'l'.he sald pa::ty of the second part in:;
\i considaration of the oovenanta a.nd agraements nerein mtua.lly

entered into, and nnder the pena.lty e::nrﬂss in a bond hearing eﬂren

da.te w:!.'l'.h these presents, and hereunte ann.xed does fur 1tselr
and successors, aovenant promise and agree to a.nd. with tha pa:t:r
i of the first part, that it the said party of the seoond aart, shall
- and will iz a good a.nd workmanlike manner, at iis asm praper cost

R TR

I" and e:mense, do and perfom all ihe work and provide a.‘l.l the S
i

. . I
Ve

ff ma.terials called for, and all tools and labo required. far can-_,‘____ )
atmcting the entire work in accorda.noe with the apecifica.tiona
i hereinafter set fcrﬂ: " and, the plans mrnished. and to: be ru.rnished

TR e e s
. —a

{
i and the &irectiona to 'be siven from ti:ae 10 time as the work

z ; -_p:og:-esses, and to the fnlJ. a.np oval. and acce'ota.nce cf ".'.he . :
Association and its engineer' ' and. doaa furhhar agree that the H
Y said Aaaociation ‘shall e s.nd. is hereby e.uthnrized to a.ppoin‘l: suoh

. S; ensineer a.nd assistants and inapectors under him as it may daem.

-ij,:".prcper, ..ta inspect the materials to dbe . fumished and. wo:z: to ’aa '
1

oy ‘done under this cont:ra.ct a.nd a.g.":-'ae:nent and. ta see tha.t the sa.me o

E correspand with the apeaifiaa.tiona. ' T «. '_'-'_i -;‘_;" .
o “And the said ps.rty of the second part here‘oy ru:'ther ag'"ees

x i ",that :!.t will commence work within 100 days or the exeoution of B
’I this cont“aat a.nd will completa th.e ‘saine in full aaco:danee with

." . o .- . ool . . “'.7.. ; "..-,! .."-e,;..‘.‘.' P
. . . . . I . . .. . : S EoaTe S



ation

£
ne.

-2-
the plons and specificatigns onr oF before tae firat day of

September 1913,

3, Mo prevent disputes and litigatien it is further agreed

E) .
that the same eagineer shall decide as ta the meaning and inteni’

of these specifications and the quality and quantity of ihe wor
Tequired under them, necessary %o the proper and full cémpietion
of the work; and his deelslom shall be final and binding upon
both parties. o ‘

C. TWherever the word "Associatiocn” is used iz thls a&:eezxenﬁ
it shall be understood ta refér 10 the Weare Impravenent and‘
Reservolir Asscociation. |

Faardver the word "Inginser? i3 used herein it skall be

upderstood 4o mean ithe sngineer of ike Associatiocz or iz properly

B

authorized agenis,

Imdiiad s ilke pariicular dulies entrusted o

them. ~ . o
Wharerer the word "Cont::é.ctar" i3 used her=in it shall be

understocd to mean the party of tha2 sacond part tao thala agreement,

lagal )
oT i'&_g._/-r épresentatives,

D, Szecificatisns, .
N For Building Dam, eia. .

l; The dam will be bduilt zeress the North Brarpch of the
Pisc:_;.taquog RAdver in Horth Wearse, ¥, E. | ) _ -

2. Thzs work to be done conaista in bullding a dam cf .
conarete maseary with larze stone én’::ed.dsd, siizkh -_‘tize nsgessary
wi:g walls, abutmenis, core walls, amd gata chamier, 21l of
céné:ete; in making rnlled emhankmenis of selagtad matarial on
ezch and of dam; in carrying 2ll foundaiions 2 a -p:'a;:;e: footing
wnether in sarila or rook, and in doiag all other wori canﬁezpiate

vy the plans and specificaiions.



'J‘

titles, 3. TFollowing are tle approximate quantities of werl Lo De

dene.

850 - cubic yarda earth excavatiogn.
250 = cubic yards T9ck excavation.
2000 = cubic yaxrds conereia mascnTy.

18 « cubis yards reinforced doncrete
MmMasonry in gate chambaer.

18 = lineal feet of 34® cast irom pipe.
1 -« 34" Gate '
L = 36" Gate .

3100 = cuble yards earih embanlment.

400 - square yards ruvbhla én up=-sizeam
alopes of ==banikment,

-

idations 4, ZFoundations in earth are to be carried %o suck a depih

aria .,

as the enginser may diregt snd zre to e of suliavle widih is
receiva the formas of the concrete,
~ All trTenchas and pits remaining afiar magenry is cone

structed are to be filled with well puddled and rammed matarial

gelected for the purposa,

18ations 5. All foundations of walls or ladze zTe t¢ e carafully

fack,

¢cleaned, washed and swepi of all d&irt and rubbish; all looss
portions of ledée are %o be remgved and all seams filled with
mortar, gravel or concrets as may De indicaled By the enginesr,

If in his Jﬁdguent the ledge foumdations should he of t00
great a slope, it will be exczvated in staps or benckes of
approximately Level ssciion To Teceive Like masonTy., S

The trenches for cut-off well under dam ond corz walls
arg to be vlazated with light czarges 4o aveid shattari g.ﬁhe

sound ledg2 on each =ide of <ize irench, or opening seams,
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4. All expense of sharing, sheeting, coffer-dams, bracing,

e pumping and 2ailing Toundations pits in Tock or eaxitl skall be

13-
i of
.,

ineludad by the Coniracter in nds uldi price for such material.

7. During bthe entire time of exsquting ithe work +the Contracto:
shall at his own expense provide for the proger protection of tha
sama against water, whether fIom iths stream or fIom surfase wash.

A1l deviating of such water and the providing of suitable
channels for carryinsg 1t away, together with 211 nscessary flome
dams and coffer dams, and all necessary pumpizg and bailing, skall

ve done bWy the Contractor at his own expense,

rations 8. Exoavations in rock and earth will be made to the lines

lina

gzzde.and zrades given by the engineer, The price for excavaltions

Lilg
i.
3T
Ze
SUTEw
ta of
Q:Ste.
SUTOw
ta'in
e

gnall include the cost of refilling trensies and piis, disposing
of the surplus material, pumping and bailing, sheeting and shoxipns

Q. Ho surplus earth resuliting {rom construciion pits and
trenches will ve paid for as beih excavation and f£1ill, unless a
haul of more than five hundred (500) faet iz required %5 dispose:
of it | . |

10, Mezdsures shall always te takan by the coniracier is ensurs
the_ safsty of the public by sueh lighiing, fencing, or ;::ther

means a3 May be necessary.

11, Xeaszurement of concreta masonry will be allowed of the
actual sectiocn of ths work as buils, |
Measurements ol earth excavaition Tor walls and other
gtuctures will be allowed to a width one fooht gzeater on each
side than the widil required at the depin ai ‘:.ﬁa,t noint and with

Tertical sides.
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B

ihed
ine
raval
NS

thoroughly cleaning the sazme, moistening and addirpg a loyes

of mortar vefore the new concrets iz dgpositad. ALl concreta
shall bve mixed fTesk for ezol piece of worik for which it i3 o
be used and shall not be used i it has been allowed to stand

lonz enough to take an initiszl 3et.

-

16« In the Dam and abutmenta and 21l hezvj‘ walls, lazge 3tones
are to bs embedded in tha conerete. They shall Te placed iz =2
full bed of conerete and shall be completely surzounded by
congreta, They shall ve laid far ensugh apart 4o allaw the
conerete to be placad around them thoroughly and =hall =gt come
within a foot of the cutaside suzfsces of ths strusiure, ALL
atone uzed znust' ve thaorouzkly cleaned znd all irzegilor prow
jections, loose poriisna and feather edgas are o ve remuved by
the haxmmer vefors the stone 1la zet, hui ng dresgsiag gl such stone
will ve 2llowad on the wall or brezldng of projectiona of sitone
elr2ady izid. -

-

17, The sand to Le uzed in the gonercia Tzt be clean and

goozn aad 13 to be 2ppruved by e enginear.

18. Tang used ia goasreie 1z iz Ta elean gruzhad oFr Sravsel
3tone of a giza Letween onc-nnlf ingh and iwvo and ongenzif

inchen.

9.  The 36" cast irsn pipe is o Be laid in a full bed of
cencrete., It 1s to Ve laid to line and grade and the joinmis

well made. o .

20, A 36" Gata valve will te 3922 in upper end of 38 izck
pipe, 1% i3 o e carefully plumbed aznd i3 t5 De furaiskaed wiila
2 gate rod susmountad 0y 2 wneel so as $8 Le operatzd al iha

top of the azhutment,
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CBAE D Measurement of ToeX excavalion will be allowed ol the

of '

Ta= aetual crosas seudion as removad oy ths order of ihe amginser,

3 in _

L J . ‘
Yeasurement of filling from borrow pits will e allowed

UTS= ,

of °  of the waiual section of such mafarial as deposiisd ix plzae.

izz.

SBUD G- xezsurament of nine will be allowed of the agtusl langth

mt &f ) '

dpe. laid not ineluding zgzte.

yanlic.. 12, The embanliment on ends of dam will Be Tudli up cf"

et material satisfactory o the engineer in hezizontal layess not
exzaeding 'éié:h}. incnes in thicikuess, to e well moisisned and
rolled and oll large atone removed. Tae dovn siTesm slopes
are to receive e loam ebiained by uizippling the allts of the
dam as a2 final coating at the expense of ihe zonirzgiar. Tas
Upesirezin face of ambaniment is to be ruchled with stone carefull

— -] A - L i,
Fuod o 2 iagludad Uy ke Cone

nsrate, 13. Concrete in Dam, abuiments and core wall is %o Be campox

f 1 : 3 : S mixture and in Cata ChamBer of 1 ¢ 2 : 4 miztuTe.

ment. i4, >Portland cement of am acceptable brand iz v be uzed in
thae work end iz to be capable of standing the standard tasts of
the American Society of Civil Tnginecers as amended i::. 1$08, It
.12 to be stored in weathereproof sheds and raised above the grow
sud kespt dxy. Yo cement found o be coarse, cakad or in any way

unsuistable 3hall e used in this merk., .

merets 15. All concrete 13 %o bte ithorsughly mized and is to be

4=

depoaited iz lzyers of not more than six iznches in thicimeas -
n

and well rammed,”, ALl surfaces of sat concretas or ladge io

which fIesh concrete i3 to be added, must te prepared ¥y
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“haver School of Cibil Engineering,

QNNECTED WITH DARTMOUTH COLLEGE, " !
POST GRADUATE COURSE -

JBERT FLETCHER, Ph, D.. C. . DIRECTOR,. Prf. of Civii Eaginesting.
Jo V. HAZEN, Q. K. Prof. of Civit Eox, oo Chindier Foundmtive.
CHARLES A. HOLDEN, C, B. Prof. of Clril Engineering.

F. & AUSTIN. B 3.. Prof. of Electrotschnics.
SIDNEY L. RUGGLES, C. BE. Instructor,
Hananer, N G uay 1, 1312,
Hon, T. W, D. Vorthen,
Publiz Serviae Commission
Concord, N. H.

Dear Sir:

'Accordind to your reaquest [ hereby submit 7y revort and findings
in relation to the orovosed dam at North Yeare, ¥, H., insoected on the
25th inst., in sompany with vourself and Yr, Jobn 5. Stores, Civil Enginser,

The nlane and specifizations on the whols asnear to beo welledrawn
and design well made and adanted to the situation. & few sugdastions may be
mada, however, whisch nesd not imnly =2nv unFavcrable aritisism of the skill
and compeiancs of the designing engineer; but whizch involve some largee
sspests of the 2ase which those who sre more intent uzmen the irmediste son-

% he nraoblem are 20t to overlook.
r3t guddastion eoncern§
iR SPILLAAY,
effactive length of 83 feet nearly w»ith a possible
*overflow under 5 faer head to the very surface of th= gerth smbankment. But
it nenld not be safe to allow more than 4 1/2 feet hnad #hizh would ke &
inshes above ths ton of core well,

Bsing Coffin’s diagran for wide corested wiers, extending the
zsurve for 10 inech ride crost and assuming the trend of the eurve to show
123% of overflow above that from standard Francis weir nith 4 31/2+ feet
head, I fin?d that this dam might voszsibly dischards abent 2400 second feet
with water standing 4/1/2 faet above the crest, - Now the map of this regic

n the New Famoshire 4tlas (Walling and Hitchaock) indicates sbout 20 squam
iiﬂs of 4rainaga area above the dar, - apd 3ividing the 2bove regult by
39 have abont §C sesond feet disshargs ner square zile. Befsrence to data
g¢iven in Tarnasyre and Rusgall's "Publis Fater Suonlies®, * shows that thi:
g 2 pessible digcharde from such a water shed and pay be axvected, .
of thrae dars Jdowmne
stream from this site dive only an aporoximate ides of former flcods alons
thig straam, The dams are so various in form, and our knowledds of nropsr

¥

[N

The results of computation from measurenents

* Jehn Tiley % Sons, ¥ew York, 150&, o. 70.
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sfficients for such forms is so imperfect (as most of the data in books
ates only to heads of less than Zs3 faet over the crest), that pur B
yring vpon thew has a large slement of guesawork.
‘For the first dam a very definite height
flood stove the srast, ten years ago, was given by tha factory psonle,
most probsble formula for this shaps of dam gives a possiblz Jischarge
2300 sgecond feet * or 76 second fset per sguerse mile. The opening under
bridg¢e below is 20' by an average of 7 feot below the logs, giving 210
are feet. At &' ner second average velocity (easily possible on this A
;20 slope) the discharge would be 2480 second fee t, whzﬂh nould n*obably
e pff thg bru}g ' /680 - e R R syl
g ‘At the second dam the data obtazns“ls was s"ant and uncertazn,"
» sncugh even for a good guess., At the third there was definite wmark of
'lood height of 37" over a Jam €4 feet long;but the tyne of dam was not
{1y observed, 4 reasonabls asvumptlon of coefficient giv-s less than 2CCO
sond feet discharge, S P TR EENEIT e
8o far, thsrefore, the sn111way geems L0 be adeauafe- agnacially
an we consider the storsge 2avacity and egualizing offect of 325 acre
vorad with $our feet danth of water, Yoreover there are at least two mere
nds within the drainage area, - Sraedd’s anj Budlnv s - whichk the writer
s not sesn, Also another dam was ineidentally mentiorned, and this shonld
~investidated to lsarn whether it is in such condition as to be liable
fail and let enough watsr loose to threaten the safety of ths dan being
i1t. If the map consulted is fairly accurate the area of these ponds, =»ith
/@ one to be areated, may be 800 scres or more,.- g2y one twenty fifth o
" the drainage ares, . Hence ﬂvory ‘inch of agtual run~aff would raise thssa
mds 25 inshes desn, 'if none flowed -away; .but,allowing onme third out-go -
1ile the level is rising, - the one-inch .pun-off would'raise thege levels
5'* whizh would be so much held in ghack hy Lha-ngnds, - 2y 1050 acre feot
water, ‘T4 would annear therefors ‘that the proposed snillway is amnl» for
inﬂhﬂs to 4 inches of actual. run~off if it 3does not come too fast,
. . Nevarthelegs we have to sonsider the possibility of a sleud-buret,
r of 3 warm February rain when the dround is frozen and covered with several.
nohag of snow. it the Sascstwater dam.in Califernia, where -a snillwey was
rovided more than gufficient for the greatest floods thea known, thewe
ams in Jannary 1835 a series of downpours which -aanged 8 oepff toan tiwas
whizh ovartooned the 42z two feet

Of-é'feet:(by mark) :

reaster than was believed t% be nossible,
eap ovar its entire length. At the Hanover rsservoir ths mritsr has seen a

" Treatise before named, page 233, case 33, - ' . ..;;

?gébmmibd'zz; a&uocdf ZZwa‘z 4u~4£4.4b~u# 46#72 S?Hju&u‘}_
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ow ovar the spillway of more than 100 second fest ner -square nile, w»here

2 roservoir covers ong thirtyfifth of the drainade area of two saouare

les. At Rhinoany, N. J. a3 dischargs of ‘228 gecond feet ver saovare nile

racorded from an area of 35 sguare miles, wkhich is only a little more
an the arsa tributary to the orovosed dam. The recent -excessive ruinsg in
jo and two other states, where in gome districts more than 10 inches

11 in thrae Jdays, is a case in noint, Abundant records show -that any spot

 §ow Bngland is likely to be the center of sxcessive railfall. In the

‘eat storm of Oztober 1869, 12 inches of rain fell in three days over a
'g1cn in Conneaticut, and six inches -in Eanover, during the same time. In
)eh sagesg, after the first faw hours -reguired to scak the dround, the re-
vinder of the rainfall ig nearlv.all run-gff. - Adsin if a dam anove should
1il during a time of hizh water a flood unon a flood mould agsail ths nork.
Enough has been cited on this noint to justify the Firas

soormeadation: that the sore w»all and sbutmests be huilt 18 Inshes higksr.
his involves but litt2e extra cost and no change in snecifications, This

xtra haight may not be nseded once in 45 yﬂaF3° but when the crisis comes

hs need is desnarate, .
_ ‘THE CCNCRETE DAY . _ -

- T suggnstzon is madn here to zover 2 point uszually overlooked

n desxgnzag such structures, In the accompanying sketeh all figures ars

nly anoroximate, and resultesat stregses derived simnly by ¢raphisal method.
tresses sre for one lineal foot only of the dam..Tha resultant oressure
‘or £511 nond, as showp, strikes the base near the center, But the-gdditional
ressure for the gpartopned Jaz »ill be uaiforsly Jistributed over the en-
ire water facs and henae -its center of nressurs will bs at mid height (mot
't ona third hsight as for nond just full). Assuming s possible flood over-
"low of aix feet deoth sbove thae oregs, sad adding four feet to that for
racuum effecty this 2dditional sressure ascting 2t mid height is (8x82,5=)
100 pounds pef sguare foot uniforaly diatributed through the entire denth,
>r 15000 pounds total, As to this vacuum offect I gquote from Professor

3. S. Williams' 3digenssion of the well known large scale experiments at -
ngineers,_

.

Jornall Unmversity, - T?ansaﬂt1ons of Amarxcan Qo~1°ty of C1v11
Uol. ILIV, nags 2%4:- : o ‘ .
_"Ona of the umost 1mnovtant facts brought out ‘in the mast year's
iavestigations in the Cornell Hydrsulic Laboratory has been the formation
of a vasuum ‘more or lese perfect behind the f2lling sheet when-air is not
freely admitted. Tith a meir § feet high, the United States Cesg Materwaye
Sestion, = head of 1.5 ft. has bean observed -to raise water bshing the sheet
to a height of 2 ft. above the lavel of the lower goof.rand with a weiris ft.

. L PR
b I Y .'.“'.‘ > “ .
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digh and a 2 ft. head,ths weter behind the sheet has stood 5 ft, above the
eval of the lower pocl. The bottom boards of the nlank anrons have been
orn off{ freguantly, avvarently by ths suction of ‘the falling sheet at the
oe of the dam. .... the oylling off of the grynite facing on the down-
trean side of the Anstin. Dez, while that at the srest remained practically
ntact, spd other instances of sizilar phanomena that have besn resorted,
eem to indicate that there may have bsen a very decided -suction there on the
ccasion of its failure, This teaches that in the design of spillways, the
ractice of conforming them to the z2urve of the sheet, in order to obtaia
smooth snd comvact overfall, shonld be reversed, and every nrscaution
aken to prevent the shest reaching thke foot of the dam in a2 comaact'mass."
‘Now the provosed dam will hefe an overflow-closely-confined
stween the abutment wells with no chance for alr to get beneath ths streanm,
vacuun effect or suction causing unbslansed atmospheric pressure, 2znd
iding an uncsrtsin oressure at top of the dam is inevitable. In view of the
scts given by Mr, Williams an assumotion of four feet for this extra head
s sortainly conservative., As shown on the drawing the added affect fron
he overflow (150C0 assumed, but 17500 resally witk flashbosrds gons) causes
12 resultant nrassure to strike the bzse so far-in the onter third that
commend 2d 3 midening of the toz of the daz of at lzzsi four feet, ox-
ing to a point eight feet un on the face, The ajditional concrste need-
or this would not exceed 70 cubic yards orobably. .
24, Another suggestion is that a back fill . of sand and I"lz-.w be
s@e sgainst the heel of the dan as shown in the sketeh. Probably the ..
igineer intends tc do this anyway, as it is common odractise for obvious
sasons, The silt which ths strsam w111 bring ﬁown 1n time u111 -not, be uni-.
srmly ﬂlacsd. S S R ;;Mp BA Afwﬁuﬁ,r.n?¢ L
: . -4th, ‘The question of tﬂmoeratura -and shrzn&ag- strossos ‘in.s0
tﬁg a mass of conerste orobably has been considered by -the enginesr, The .-
'swings indicate no provisions for exsansion and contrzction. Opiniczns
ffer as to how far it is desirable in such a Jam to use reinforcement to
sist these forees, This i3 not intended as a z2riticism, and the writer is
% nrepared to state without more investigation what plan he would adoot.
e mattsr of 2xnansion igints, -however, it aight be well to consider care-
11?. e extremes of temperature in our 2limate nsuslly cauee aracks in
son'yiﬂg larde; 2specislly when so mush is exnosed on both sides as in
is case when the pond is low.. The Nachusgett dam of the Metrovolitan Water
rks, Clinton, Ua=ss., of 2onsrate oyclonesn masonry. laid with the ntmost
re and exvense, has shown cracks.

5th, Referring to ths specifications,. oage % srtlﬂln 4, 1 veatur-

“ .
..
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3 sugdest that th:s stinulation is 11ab15 to bs sllghtﬂd nnless great car-
23 attention ars constaqtly given te it by tha inspector. The contractor
s -handling the earth by derrick and bhucket and his foreman will be temntad
3 d=2n08it earth too fast, It is required that "All tremnchea and pits re-
aining aftsr masonry is constructed ars to be filled with well onuddled
1d rammed material galected for the nurvose”. - The kind of material and
¢ placing shonld recsive the same ‘scrupulous care as ths bnilding of the
srth embankment, Foremen are apt to think that, having -the core wall, o
1@ earth behind and in front can be nut in almost "any old way”, But it
19t needs be Japosited and ragped in layers pot gxgeeding § inches ig thigk-
23z, sO that the xator ﬂannot auvwhere a"t agaznst the wall und full
sgaggure,. . : - : - - "_'f"’. -,._ ‘ '-.---_‘ o .;_ :-.
éth, In article 12, aage_5, o? speecifie ti , 1 wonld chsngn
ight inshss to six inshes, so that the sovreading of the buﬂket-lc-ds may
y more carafully done, Also require removal of all stonas 9xceedzng fonr
iches in diamster. RN
7th, In artisle 16, nage 6, I would soesify tbat the stones
tbedded 'in the mass of consrets shall be serarated by at least four inches
‘‘conarete and hava this very carefully watched so that there zmay be no
lldc 1n the concrete strusture, ST Lo
o Truotlné that these svggestions will 2ot ba vzewed as 35Vﬂrse
itis ism on hhat ‘is in general an excellent d~s1gn, I am .
: Vﬂry rﬂsoectfully, ot

i

:‘R i




Photo No.

1-2

APPENDIX C
INSPECTION PHOTOGRAPHS

Description

2 photo clockwise sequence looking from
road upstream of north end at the up-
stream face of the dam. Note log debris
in water and eroded path and embankment
face next to abutment..

Looking south across crest from top of
north embankment. Note spalling on face
of middle wall.

Close-up of eroded path on upstream face

of north embankment next to concrete
abutment. Taken from gate house platform
looking down.

2 photo clockwise sequence looking from
downstream channel at downstream face of
dam. Note rocks and debris in channel,
undermined end of training wall and trees
growing in channel.

Looking north across crest from top of
stoplog spillway. Note log debris on
nerth end of spillway, spalled face of
middle wall and slight bow to catwalk.

Looking at downstream south bank. Note
soil being undermined adjacent to cabin,
exposed ledge and trees leaning toward
downslope.









APPENDIX D
HYDROLOGIC COMPUTATIONS
WATERSHED MAP
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APPENDIX E
INFORMATION AS CONTAINED IN

THE NATTONAL INVENTORY OF DAMS
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